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FIG. 3

- .‘I
\ L
i }
~ s
u, ‘.
1] -
E -k - 3
- . -
L]
I r :-
Sy ﬁ"“*.. ‘.' 3
- n L N . " - - . 5 N 1 <
H‘_.,- a o 2 - - . 3 " :. - l.:l. “h - “h
4 =
T e O ” ra s My " * o - Wt -
1" .- . o »" - W ~E ~ - Ly
] ] [ ] ] = b -
d :}"'.r d o ) A il o > - -

b " e, S S
év .“- "‘il - 'l‘_.‘ “.‘ ‘.‘_-
P -t
e
H\-i - wtn
- h.‘““ﬁ,%‘." .f"-
A
‘."-,""
-
- ‘i
“ - - b‘!‘ﬂ.* * “H.""“'."- L ] 'I‘ g
™ - - . u
) '!-“ ko PRI - 2’
'-1'1"#.
BT TR
‘l'
o _
- ..'."l-. .“.'-‘r.‘ - :
'I.I"'- -
“‘l - t

v‘“ﬁq
]
L]
i S
&h%l -i‘i-‘-‘- [ -y . ---‘q‘

M PN

- wim - L L - .y &1 g

'
v

e

PSR PP

---“:t--ﬂ

I:$
}
]
.:
]
o
-F-‘,
I"-l'I
.l
¥ ..-'..r.r..-'.,-f_'..-'."
;)
A [
.r

1.-'- - }'l‘-. -‘:.'-. e S

-I-‘_ - -1-. s. \ “‘
\ -.
N, a TN
\‘* x, :: .‘:II h.‘ . . .,
> ~ N ~ AN .
"I :..‘ ’ “ - T .
N ]

O i ol T e e A A A

RN R

tr L] ‘.I

o

b m m mm
a

o

r
i

" :"..“ ‘l-.r ".‘ :1{:. . x ]
My Ry -
. ". LY ‘: .\.-1'-
~ : "\-ﬁ._._._ - dﬁ
- ” % 5"&:1‘

‘-l
A
L [ .
..i"". -". 'r'.
1-. i. _tia /-}/ // .l
' ”

-
a



U.S. Patent Jul. 4, 2017 Sheet 4 of 4 US 9,695,938 B2

FIG. 4

A

ety

JF'

m,-.-.-.-.-.-.-.-.-.-.fffﬁ'ff



US 9,695,938 B2

1
SEALING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a 371 U.S. National Stage Application
of International Application No. PCT/JP2013/067039, filed
on Jun. 21, 2013, and published in Japanese as WO 2014/
091781 Al on Jun. 19, 2014. This application claims priority
to Japanese Application No. 2012-273225, filed on Dec. 14,
2012. The entire disclosures of the above applications are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a sealing device, and
more particularly to a sealing which 1s provided with a seal
lip and a dust lip. The sealing device according to the present
invention 1s used, for example, as a hub bearing seal for a
vehicle such as a motor vehicle, or a bearing seal for a
construction equipment.

Description of the Conventional Art

As the sealing device used as the hub bearing seal for the
vehicle such as to the motor vehicle, there has been con-
ventionally known a sealing device provided with a seal lip
71 which prevents a foreign material 1n a machine external
side A from entering into a machine internal side B, and a
dust lip 72 which makes the foreign material hard to reach
the seal lip 71, as shown in FIG. 4 (refer to Japanese
Unexamined Patent Publication No. 2010-71323 [FIG. 5]).

Further, in the hub bearing seal, a rubber material (a
conductive rubber material) blended with a conductive car-
bon at a predetermined amount has been preferably used in
recent years as a static electricity removal countermeasure (a
radio noise countermeasure) (refer to Japanese Unexamined
Patent Publication No. 2012-97213).

However, 1t has been known that the rubber material
blended with the conductive carbon tends to swell and
deform due to immersion of muddy water or salt water, 1n
comparison with the rubber material which 1s not blended
with the conductive carbon.

Accordingly, 1n the case that all the seal lip 71 and the dust
lip 72 are mtegrally formed by the rubber material blended
with the conductive carbon 1n the sealing device 1n FIG. 4,
the dust lip 72 which 1s always exposed to an external
environment 1s particularly aflected greatly. As a result,
there 1s a problem that a sealing property 1s deteriorated
(there 1s a risk that the dust lip 72 1s swollen and deformed,
and the sealing property 1s deteriorated).

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

The present invention 1s made by taking the above point
into consideration, and an object of the present invention 1s
to provide a sealing device having a seal lip and a dust lip,
in which the sealing device 1s structured such that the dust
lip 1s hard to be swollen and deformed even by applying a
static electricity removal countermeasure (a radio noise
countermeasure) and a sealing property 1s hard to be dete-
riorated.

Means for Solving the Problem

In order to achieve the object mentioned above, a sealing
device according to a first aspect of the present invention 1s
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a sealing device having a seal lip which seals so as to prevent
a foreign material 1n a machine external side from entering
into a machine internal side, and a dust lip which makes the
foreign material hard to reach the seal lip, wherein the seal
lip 1s formed by a conductive rubber material, and the dust
lip 1s formed by a material which 1s lower 1n a conductivity
than the seal lip.

Further, a sealing device according to a second aspect of
the present invention 1s the sealing device described 1n the
first aspect mentioned above, wherein the seal lip 1s made of
a material which 1s obtained by blending a conductive
carbon at 3 to 50 weight part 1n a rubber at 100 weight part,
and the dust lip 1s made of a material which 1s obtained by
blending the conductive carbon at 1 weight part or less in the
rubber at 100 weight part.

Further, a sealing device according to a third aspect of the
present invention 1s the sealing device described in the
second aspect mentioned above, wherein the conductive
carbon 1s constructed by Ketjen black or acetylene black.

Further, a sealing device according to a fourth aspect of
the present invention 1s the sealing device described 1n the
first, second or third aspect, wherein the sealing device 1s
used as a hub bearing seal for a vehicle such as a motor
vehicle, or a bearing seal for a construction equipment.

The sealing device according to the present mmvention
having the structure mentioned above 1s provided with the
seal lip which seals so as to prevent the foreign maternial 1n
the machine external side from entering into the machine
internal side, and the dust lip which makes the foreign
material hard to reach the seal lip, and the seal lip among
them 1s formed by the conductive rubber maternial. As a
result, it 1s possible to apply a static electricity removal
countermeasure (a radio noise countermeasure). On the
other hand, the dust lip 1s formed by the material which 1s
lower 1n the conductivity than the seal lip. As a result, 1t 1s
possible to inlibit the dust lip from being swollen and
deformed 1n correspondence to the rate at which the con-
ductivity 1s low.

It 1s preferable to particularly employ the material which
1s obtained by blending the conductive carbon at 3 to 50
weight part, more preferably at 5 to 40 weight part in the
rubber at 100 weight part, as the conductive rubber material
forming the seal lip. As a result, 1t 1s possible to suiliciently
apply the static electricity removal countermeasure (the
radio noise countermeasure). On the other hand, 1t 1s pref-
crable to employ the material which 1s obtained by blending
the conductive carbon at 1 weight part or less, more pret-
erably at 0.5 weight part or less 1n the rubber at 100 weight
part as the maternial forming the dust lip. As a result, 1t 1s
possible to sufliciently inhibit the dust lip from being swol-
len and deformed even 1f the dust lip 1s exposed to the
muddy water or the salt water. Since the latter material
obtained by blending the conductive carbon at 1 weight part
or less 1n the rubber at 100 weight part 1s extremely low 1n
a blending rate of the conductive carbon, the material can be
the to substantially belong to a category of the non-conduc-
tive rubber material.

The kind of the conductive carbon blended 1n the rubber
material 1s not particularly limited, however, the Ketjen
black or the acetylene black 1s, for example, used.

The kind of the rubber material (the base rubber) blended
with the conductive carbon 1s not particularly limited, how-
ever, a nitrile rubber, a hydrogenated nitrile rubber or a
fluorine-contained rubber 1s employed, for example.

For example, the following aspects can be considered as
aspects of the sealing device.
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(a) An integrated outer type 1n which the seal lip and the
dust lip are retained by one metal ring (attaching ring).

(b) A separated outer type in which the seal lip and the
dust lip are respectively retained by different metal rings
(attaching rings).

(c) A pack type 1n which the seal lip and the dust lip are
both combined with a slinger.

The dust lip may be constructed by a contact type lip
which slidably comes 1nto close contact with an opponent
member, or may be constructed by a non-contact type lip
which 1s not 1n contact with the opponent member and forms
a labyrinth seal by setting a micro gap.

Further, the dust lip may be constructed by a single stage
type lip in which only one lip 1s provided, or may be
constructed by a plural stage type lip 1n which a plurality of
lips are provided in line.

Eftect of the Invention

The present imvention achieves the following etfects.

In other words, in the present invention, the sealing device
1s provided with the seal lip which seals so as to prevent the
foreign material in the machine external side from entering
into the machine internal side, and the dust lip which makes
the foreign material hard to reach the seal lip, and the seal
lip among them 1s formed by the conductive rubber material,
as described above. As a result, 1t 1s possible to apply a static
clectricity removal countermeasure (a radio noise counter-
measure). On the other hand, the dust lip 1s formed by the
material which 1s lower 1n the conductivity than the seal lip.
As a result, it 1s possible to 1nhibit the dust lip from being
swollen and deformed. It 1s preferable to employ the mate-
rial which 1s obtained by blending the conductive carbon at
3 to 50 weight part in the rubber at 100 weight part, as the
conductive rubber matenial forming the seal lip, and 1t 1s
preferable to employ the material which 1s obtained by
blending the conductive carbon at 1 weight part or less 1n the
rubber at 100 weight part as the material forming the dust
lip. As a result, on the basis of the structure mentioned
above, 1t 1s possible to provide the sealing device having the
structure 1n which the dust lip 1s hard to be swollen and
deformed and the sealing property is hard to be deteriorated
even 1f the static electricity removal countermeasure (the
radio noise countermeasure) 1s applied in the sealing device
having the seal lip and the dust lip according to an initial
object of the present invention.

Further, since the sealing device according to the present
invention 1s enhanced 1n a swelling resistance of the dust lip,
the sealing device 1s suitably used under a condition that the
sealing device 1s exposed to the muddy water or the salt
water. As a result, 1t 1s possible to provide the sealing device
which 1s preferably used as the hub bearing seal for the
vehicle such as the motor vehicle, or the bearing seal for the
construction equipment.

BRIEF EXPLANATION OF THE DRAWINGS

FIG. 1 1s a cross sectional view of a substantial part of a
sealing device according to a first embodiment of the present
imnvention;

FIG. 2 1s a cross sectional view of a substantial part of a
sealing device according to a second embodiment of the
present mvention;

FIG. 3 1s a cross sectional view of a substantial part of a
sealing device according to a third embodiment of the
present mvention; and
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4

FIG. 4 1s a cross sectional view of a substantial part of a
sealing device according to a prior art.

L1
Y

ERRED

DETAILED DESCRIPTION OF PR
EMBODIMENTS

The following embodiments are included 1n the present
invention.

(1) The present invention relates to a method of prevent-
ing a lip deformation 1n a hub bearing seal (a hub seal).

(2) The present mvention 1s characterized by using a
non-conductive rubber material 1n which a blending amount
ol a conductive carbon of Ketjen black or acetylene black 1s
set to be equal to or less than 1 weight part, preferably equal
to or less than 0.5 weight part in relation to a rubber 100
weight part, 1n a dust seal portion 1n an outermost periphery
and using a conductive rubber material in which a conduc-
tive carbon 1s blended at 3 to 50 weight part, preferably 3 to
40 weight part, 1n a seal portion which 1s mside the dust seal
portion, 1n a seal structure which 1s exposed to the muddy
water or the salt water, for example, the hub seal.

(3) According to the present imnvention, since the dust seal
portion 1n the outermost periphery which 1s exposed to the
muddy water or the salt water 1s constructed by the rubber
material 1n which the blending amount of the Ketjen black
or the acetylene black 1s small, 1t 1s possible to suppress a
seal defect caused by the muddy water or the salt water. As
a result, 1t 1s possible to apply a static electricity unloading
which comes to a radio noise countermeasure, by construct-
ing the seal structure inside the dust seal portion by the
rubber material obtained by blending the Ketjen black or the
acetylene black.

Embodiments

Next, a description will be given of embodiments accord-
ing to the present invention with reference to the accompa-
nying drawings.

All sealing devices according to respective embodiments
mentioned below 1s used as a hub bearing seal (a hub seal)
in a bearing portion 1n a wheel suspension device for a motor
vehicle, and prevents a lubricating grease 1n a bearing inner
portion (a machine internal side) B from leaking to a bearing
outer portion (a machine external side) A as well as pre-
venting a foreign material such as a dust or a water content
(including a muddy water or a salt water) in the bearing
outer portion A from entering 1nto the bearing imner portion
B.

First Embodiment

A sealing device 11 shown 1n FIG. 1 1s an integrated outer
type sealing device in which a seal lip and a dust lip are
retained by one metal ring (attaching ring) described in the
above item (a).

A metal ring 12 1s provided with a tubular portion 12a
which 1s fitted to an 1inner peripheral surface of an outer race
(a housing) 61 1n the bearing portion, a first bent portion 125
1s integrally formed 1n an end portion 1n a machine internal
side of the tubular portion 12a toward an inner side 1n a
diametrical direction, a first rubber-like elastic body 13 1s
attached to the tubular portion 124 and the first bent portion
125, and a first seal lip (a side lip) 14, a second seal lip (a
radial lip) 15 and a grease lip 16 are integrally formed by the
first rubber-like elastic body 13. The first seal lip (the side
lip) 14 and the second seal lip (the radial lip) 15 seals so as
to prevent the foreign material 1n the bearing outer portion
A Trom entering into the bearing inner portion B by slidably
coming into close contact with a rotary member 62 such as
an 1nner race or a rotation shatt, and the grease lip 16 seals
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so as to prevent the grease in the bearing inner portion B
from leaking out to the bearing outer portion A.

The first rubber-like elastic body 13 i1s formed by a
conductive rubber material, particularly formed by a mate-
rial which 1s obtained by blending a conductive carbon at 3
to 50 weight part 1n a rubber at 100 weight part. As a result,
it 1s possible to sufliciently apply a static electricity removal
countermeasure (a radio noise countermeasure).

Further, a second bent portion 12¢ 1s integrally formed in
an end portion 1 a machine external side of the tubular
portion 12a 1n the metal ring 12 toward an outer side 1 a
diametrical direction, a second rubber-like elastic body 17 1s
attached to the second bent portion 12¢, and a dust lip 18 1s
formed by the second rubber-like elastic body 17, the dust
lip 18 making the foreign material in the bearing outer
portion A hard to reach the seal lips 14 and 15.

The second rubber-like elastic body 17 1s formed by a
material which 1s lower in a conductivity than the first
rubber-like elastic body 13, particularly formed by a mate-
rial which 1s obtained by blending a conductive carbon at 1
welght part or less 1n the rubber at 100 weight part. As a
result, 1t 1s possible to inhibit the dust lip 18 from being
swollen and deformed even 11 the dust lip 18 1s exposed to
the muddy water or the salt water.

The dust lip 18 1s formed as a non-contact type lip which
forms a labyrinth seal by setting a micro gap while being 1n
non-contact with the rotary member 62, however, may be
constructed by a contact type lip which slidably comes nto
close contact with the rotary member 62. Further, the dust lip
18 1s formed as a single stage type lip 1n which only one lip
1s provided, however, may be formed as a plural stage type
lip 1n which a plurality of lips are provided 1n line.
Second Embodiment

A sealing device 21 shown 1n FIG. 2 1s a separated outer
type sealing device 1n which the seal lip and the dust lip are
respectively retamned by different metal rings (attaching
rings) described 1n the above item (b), and has a first lip seal
member (an inner peripheral side lip seal member) 22 which
1s installed to an inner peripheral side of the outer race
(housing) 61 1n the bearing portion, and a second lip seal
member (an outer peripheral side lip seal member) 28 which
1s 1nstalled to an outer peripheral side of the outer race 61 1n
the bearing portion.

The first lip seal member 22 1s obtained by attaching a first
rubber-like elastic body 24 to a first metal ring 23 which 1s
fitted to an 1nner peripheral surface of the outer race 61 and
1s approximately formed into an L-shaped cross section, and
a first seal lip (a side lip) 25, a second seal lip (a side lip) 26
and a grease lip 27 are integrally formed by the first
rubber-like elastic body 24. The first seal lip 25 and the
second seal lip 26 seal so as to prevent the foreign material
in the bearing outer portion A from entering into the bearing
inner portion B, and the grease lip 27 seals so as to prevent
the grease 1n the bearing mner portion B from leaking to the
bearing outer portion A, by shdably coming into close
contact with the rotary member 62.

The first rubber-like elastic body 24 1s formed by a
conductive rubber material, particularly formed by a mate-
rial which 1s obtained by blending a conductive carbon at 3
to 50 weight part 1n a rubber at 100 weight part. As a result,
it 15 possible to sulliciently apply a static electricity removal
countermeasure (a radio noise countermeasure).

The second lip seal member 28 is obtained by attaching a
second rubber-like elastic body 30 to a second metal ring 29
which 1s fitted to an outer peripheral surface of the outer race
61 and 1s approximately formed into an L-shaped cross
section, and a dust lip 31 and an end face cover portion 32
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6

are integrally formed by the second rubber-like elastic body
30. The dust lip 31 makes the foreign material 1n the bearing
outer portion A hard to reach the seal lips 25 and 26, and the
end face cover portion 32 covers an end face of the outer
race 61 so as to make the metal outer race 61 hard to be
rusted.

The second rubber-like elastic body 30 1s formed by a
material which 1s lower in a conductivity than the first
rubber-like elastic body 24, particularly formed by a mate-
rial which 1s obtained by blending a conductive carbon at 1
welght part or less 1n the rubber at 100 weight part. As a
result, 1t 1s possible to inhibit the dust lip 18 from being
swollen and deformed even 11 the dust lip 31 1s exposed to
the muddy water or the salt water.

The dust lip 31 1s formed as a non-contact type lip which
forms a labyrinth seal by setting a micro gap while being 1n
non-contact with the rotary member 62, however, may be
constructed by a contact type lip which slidably comes into
close contact with the rotary member 62. Further, the dust lip
31 1s formed as a single stage type lip 1n which only one lip
1s provided, however, may be formed as a plural stage type
lip 1n which a plurality of lips are provided 1n line.

Third Embodiment

A sealing device 41 shown in FIG. 3 1s a pack type sealing
device 1n which the seal lip and the dust lip are both
combined with a slinger described 1n the above item (c¢), and
has a first lip seal member 42 which 1s 1nstalled to an inner
peripheral side of the outer race (housing) 61 in the bearing
portion, a second lip seal member 48 which 1s installed to an
inner peripheral side of a fitting portion of the first lip seal
member 42, and a slinger 53 which 1s installed to an outer
peripheral side of the rotary member 62.

The slinger 53 i1s constructed by a predetermined metal
member, and 1s provided with a tubular portion 533a which
1s {itted to an outer peripheral surface of the rotary member
62, and a flange portion 535 1s integrally formed 1n an end
portion 1n a machine external side of the tubular portion 53a
toward an outer side in a diametrical direction.

The first lip seal member 42 1s obtained by attaching a first
rubber-like elastic body 44 to a first metal ring 43 which 1s
fitted to an mnner peripheral surface of the outer race 61 and
1s approximately formed into an L-shaped cross section, and
a 1irst seal lip (a side lip) 45, a second seal lip (a radial lip)
46 and a grease lip 47 are integrally formed by the first
rubber-like elastic body 44. The first seal lip 45 seals so as
to prevent the foreign material 1n the bearing outer portion
A Trom entering into the bearing inner portion B by slidably
coming 1nto close contact with an end surface 1n a machine
internal side of the flange portion 335 in the slinger 53, the
second seal lip 46 seals so as to prevent the foreign material
in the bearing outer portion A from entering into the bearing
inner portion B by slidably coming into close contact with
the outer peripheral surface of the tubular portion 53a 1n the
slinger 53, and the grease lip 47 seals so as to prevent the
grease 1n the bearing inner portion B from leaking to the
bearing outer portion A.

The first rubber-like elastic body 44 1s formed by a
conductive rubber material, particularly formed by a mate-
rial which 1s obtained by blending a conductive carbon at 3
to 50 weight part 1n a rubber at 100 weight part. As a result,
it 1s possible to sufliciently apply a static electricity removal
countermeasure (a radio noise countermeasure).

The second lip seal member 48 1s obtained by attaching a
second rubber-like elastic body 50 to a second metal ring 49
which 1s fitted to an inner peripheral surface of a fitting
portion of the first lip seal member 42 and 1s approximately
formed 1nto an L-shaped cross section, and a first dust lip (a
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side lip) 51 and a second dust lip (a side lip) 52 are integrally
tformed by slidably coming into close contact with an end
surface 1n a machine external side of the flange portion 335
in the slinger 53. The first dust lip 51 and the second dust lip
52 make the foreign material 1n the bearing outer portion A

hard to reach the seal lips 45 and 46.

The second rubber-like elastic body 30 1s formed by a
material which 1s lower in a conductivity than the first
rubber-like elastic body 44, particularly formed by a mate-
rial which 1s obtained by blending a conductive carbon at 1
weight part or less 1n the rubber at 100 weight part. As a
result, 1t 1s possible to inhibit the dust lip 51 and 52 from
being swollen and deformed even if the dust lips 51 and 52
are exposed to the muddy water or the salt water.

The dust lips 51 and 51 are constructed as a contact type
lip which slidably come into close contact with the flange
portion 5356 of the slinger 53, however, may be constructed
by a non-contact type lip which forms a labyrinth seal by
setting a micro gap while being 1n non-contact with the
flange portion 535 of the slinger 53. Further, the dust lips 51
and 52 are constructed as the plural stage type lip 1n which

a plurality of lips are provided in line, however, may be
constructed as a single stage type lip 1n which only one lip
1s provided.

Since the seal lips 14, 15, 25, 26, 45 and 46 are formed by
the conductive rubber material 1n any of the embodiments
mentioned above, 1t 1s possible to apply the static electricity

removal countermeasure (the radio noise countermeasure).
Further, since the dust lips 18, 31, 51 and 52 are formed by

the material which 1s lower 1n the conductivity than the seal
lips 14, 15, 25, 26, 45 and 46, 1t 1s possible to inhibit the dust
lips 18, 31, 51 and 52 from being swollen and deformed. As
a result, 1n the sealing device 11, 21 and 41 provided with the
seal lips 14, 15, 25, 26, 45 and 46, and the dust lips 18, 31,
51 and 52, it 1s possible to provide the sealing device which
1s structured such that the dust lips 18, 31, 51 and 52 are hard
to be swollen and deformed and the sealing property 1s hard
to be deteriorated even 1f the static electricity removal
countermeasure (the radio noise countermeasure) 1s applied.
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What 1s claimed 1s:

1. A hub bearing sealing assembly for a motor vehicle, the
hub bearing sealing assembly comprising:

a bearing with a relatively rotatable mner race and outer

race; and

a sealing device positioned between the iner race and

outer race of the bearing and fixed to the outer race of

the bearing, the sealing device separating and sealing a

machine external side from a machine internal side;

wherein the sealing device comprises:

a seal lip which contacts the inner race so as to prevent
a foreign material in the machine external side from
entering into the machine internal side; and

a dust lip positioned closer to the machine external side
than the seal lip and which makes said foreign
material hard to reach said seal,

wherein said seal lip 1s formed by an electrically conduc-

tive rubber material, and said dust lip 1s formed by a
rubber material which i1s lower 1n electrical conductiv-
ity than the electrically conductive rubber matenal of
said seal lip,

wherein the electrically conductive rubber material of the

seal lip 1s formed from rubber blended with conductive
carbon,
wherein the seal lip provides static electricity removal
between the inner race and the outer race, and

wherein the dust lip resist swelling when exposed to
muddy water or salt water due to the material of the
dust lip having substantially less conductive carbon
blended therein than the electrically conductive rubber
material of the seal lip or having no conductive carbon
blended therein.

2. The hub bearing sealing assembly according to claim 1,
wherein the electrically conductive rubber material of said
seal l1p includes the conductive carbon 1n an amount of 3 to
50 parts by weight and the rubber in an amount of 100 parts
by weight, and the rubber material of said dust lip which 1s
lower 1n electrical conductivity than the electrically conduc-
tive rubber maternial of the seal lip includes rubber in an
amount ol 100 parts by weight and may include from zero
to 1 part by weight of the conductive carbon.

3. The hub bearing sealing assembly according to claim 2,
wherein said conductive carbon 1s KETJENBLACK® or
acetylene black.
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